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INTRODUCTION 

I n  recent  years  t he re  has been a growing i n t e r e s t  by the  domestic 
f i s h i n g  indus t ry  i n  the  southeas te rn  and no r theas t e rn  United S t a t e s  i n  the  
p o t e n t i a l  f o r  a squid f i s h e r y  i n  t h e i r  r e spec t ive  areas. 
the  Nat iona l  Marine F i s h e r i e s  Service '  s (NMFS) Southwest F i s h e r i e s  Center 
(SWFC), Honolulu Laboratory has demonstrated i ts  i n t e r e s t  i n  squids  by 
i n i t i a t i n g  i n  January 1981, a coopera t ive  squid research  venture  wi th  the  
Un ive r s i ty  of Hokkaido, which included a series of squid assessment c r u i s e s  
i n  Hawaiian waters. To more f u l l y  understand the  s t a t u s  of squids  i n  the  
marine ecosystem around H a w a i i ,  t h e  NMFS Honolulu Laboratory,  w i th  support  
from the  Un ive r s i ty  of Hawaii Sea Grant Program, held a squid workshop on 
16 February 1982 a t  the  Honolulu Laboratory.  The workshop w a s  timed t o  
t ake  advantage of t he  presence i n  Honolulu of D r .  Tsuneyoshi Suzuki,  
Facul ty  of F i s h e r i e s ,  Univers i ty  of Hokkaido, an acknowledged exper t  i n  
squid f i s h i n g  and research .  The workshop w a s  co-chaired by D r .  Suzuki and 
M r .  Richard S .  Shomura, D i rec to r ,  Honolulu Laboratory.  

I n  H a w a i i  a l s o  

The workshop agenda is  shown i n  Appendix 1 and the  p a r t i c i p a n t s  are 
l i s t e d  i n  Appendix 2.  

PROCEEDINGS 

I. Opening Address 

M r .  Shomura welcomed the  p a r t i c i p a n t s  t o  the  workshop. He gave a 
b r i e f  account of t he  background of t he  coopera t ive  squid r e sea rch  
venture  between the  Honolulu Laboratory and the  Un ive r s i ty  of 
Hokkaido and suggested t h a t  the  workshop focus on t h r e e  major areas: 

(1) The s t a t u s  of squid f i s h e r i e s  i n  the  P a c i f i c  bas in  with emphasis 
on H a w a i i .  
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( 2 )  Resu l t s  of t he  f i r s t  two coopera t ive  research  c r u i s e s  i n  
Hawaiian waters. 

( 3 )  The f u t u r e  (need and s t r a t e g y )  of squid r e sea rch  i n  the  Hawaiian 
and Northwestern Hawaiian I s l and  (NWHI). 

11. S t a t u s  of Squid F i s h e r i e s  i n  P a c i f i c  Basin 

A. Eas te rn  and Cent ra l  P a c i f i c  

M r .  Walter M. Matsumoto, SWFC Honolulu Laboratory,  presented 
background information desc r ib ing  the  present  squid f i s h e r i e s  i n  
the  e a s t e r n  and c e n t r a l  P a c i f i c .  The t h r e e  f i s h e r i e s  he 
mentioned were those off C a l i f o r n i a ,  H a w a i i ,  and Peru.  The 
Ca l i fo rn ia  f i s h e r y ,  which is  by f a r  t he  l a r g e s t  squid f i s h e r y  i n  
the  United S t a t e s ,  landed 1,200-9,000 metric tons  (mt) annual ly  
between 1950 and 1967. Since 1967 t h e  landings  have averaged 
11,000 m t ,  reaching highs of 17,000 m t  i n  1978 and 16,000 m t  i n  
1979. The squid taken was repor ted  as the  common market squid ,  
Lol igo opalescens.  A few tons  of jumbo squid,  Dosidicus g igas ,  
have been landed occas iona l ly  from southern C a l i f o r n i a ,  bu t  not 
i n  l a r g e  enough q u a n t i t i e s  t o  s u s t a i n  a f i s h e r y .  

M r .  Matsumoto f u r t h e r  repor ted  t h a t  the  C a l i f o r n i a  f i s h e r y  was 
e s s e n t i a l l y  two f i s h e r i e s :  The f i r s t ,  off  Monterey with annual 
landings  of 3,000-9,000 m t  i n  the  1963-74 per iod ,  which dropped 
t o  2,000 m t  i n  1975 and 1976; and the  second, l oca t ed  mainly 
around the  i s l a n d s  off  t h e  Los Angeles area with annual landings  
of 3,000-8,000 m t .  The ca tches  a t  Monterey were made almost 
e n t i r e l y  by lampara n e t s ,  s i n c e  purse se ines  were outlawed by 
t h e  S t a t e  and i n  the  Bay area i n  1953 and the  use of l i g h t s  t o  
a t t r a c t  and aggregate  squids  w a s  banned i n  1959. The l a t t e r  
a c t i o n  p r a c t i c a l l y  e l imina ted  the  use of b r a i l  i n  t he  Monterey 
f i s h e r y .  I n  the  southern  C a l i f o r n i a  f i s h e r y ,  t he  ca t ches  were 
made mostly by purse se ines  (80-95% i n  most yea r s ) ,  bu t  i n  some 
yea r s ,  as much as 56-66% of the  ca t ches  were made by 
power-assisted b r a i l ,  used i n  conjunct ion with a t t r a c t i n g  
l i g h t s  . 
P a r t  of t he  squid ca tches  i n  C a l i f o r n i a  was canned wi th  nea r ly  
a l l  of t he  canned product being exported t o  Europe, L a t i n  
America, and the  Or i en t ,  p a r t i c u l a r l y  the  P h i l i p p i n e s ,  and p a r t  
of the  ca t ch  was  u t i l i z e d  domest ica l ly  as f rozen  food products  
and as b a i t  i n  both commercial and r e c r e a t i o n a l  f i s h e r i e s .  I n  
1976 C a l i f o r n i a  canned 3,299 m t  of squid and processed 3,076 m t  
as f rozen  or  f r e s h  products .  The remaining 3,000 m t  were most 
l i k e l y  used as b a i t .  

M r .  Matsumoto repor ted  t h a t  the  only o the r  f i s h e r y  f o r  squids  i n  
the  e a s t e r n  P a c i f i c  w a s  t h a t  off Peru,  which had an annual ca t ch  
of 1,092 m t  i n  1976, but  i s  now around 250 m t .  The ca t ches  
t h e r e  were composed mostly of Lol igo  s p .  He a l s o  repor ted  t h a t  
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t he  squid f i s h e r y  i n  H a w a i i  w a s  s m a l l ,  wi th  annual ca tches  of 
about 3.6 m t .  Of t h i s  t o t a l ,  3.2 m t  were reported from the  
i s l and  of H a w a i i  and 0.4 m t  from Kauai. Nearly a l l  of t he  
c a t c h ,  3 . 4  m t ,  were taken by handl ines .  

During the d i scuss ion  t h a t  followed, i t  was  brought out t h a t  
experimental  f i s h i n g  by t h e  Japanese i n  t h e  Gulf of Mexico i n  
1971 w a s  a s t imulus  f o r  t he  development of a f i s h e r y  f o r  D. 
g igas  i n  Mexico. The abundance of squids  off  Chi le  i n  some 
yea r s  w a s  mentioned; however, t he  prospect  of developing a squid 
f i s h e r y  the re  i n  the  immediate f u t u r e  was  discounted,  s i n c e  
squ ids  are r epor t ed ly  not  favored by the  populat ion.  

B. Western P a c i f i c  

D r .  Suzuki presented the  s t a t u s  of t he  squid f i s h e r y  i n  Japan,  
where the  most i n t e n s i v e  u t i l i z a t i o n  of t h e  cephalopods is being 
p rac t i ced .  I n  1968 t h e  cephalopod ca t ch  by Japan w a s  887,000 
m t ,  which was  almost 10% of the  t o t a l  Japanese ca t ch  of a l l  
marine animals and represented  approximately 72% of  t h e  t o t a l  
world cephalopod ca t ch  of 1 . 2  m i l l i o n  m t .  H e  s t a t e d  t h a t  the  
most important spec ie s  taken was Todarodes p a c i f i c u s ,  which 
y ie lded  annual ca tches  ranging from 200,000 t o  700,000 m t .  I n  
t h e  l a s t  few years  (up  t o  1979) t h e  ca tch  has decl ined t o  
s l i g h t l y  over 200,000 m t .  

D r .  Suzuki repor ted  t h a t  i n  the  1940's T.  p a c i f i c u s  w a s  
exp lo i t ed  by nonpowered boa ts  of 1 t o  2 t o n s .  
10 t o  30 t o n s ,  using many more j i g  l i n e s  and battery-powered 
lamps were introduced i n  the  1950's, and 50- t o  100-ton boa ts  
equipped wi th  motor-driven j i gg ing  machines, powerful l i g h t s ,  
and quick-freezers  were introduced i n  the  1960's. These were 
followed by even l a r g e r  v e s s e l s  i n  the  100- t o  300-ton class i n  
t h e  1970's. The rap id  development of t he  f i s h e r y  w a s  made 
poss ib l e  by i n t e n s i v e  s tudy of t he  biology of t he  spec ie s  and 
technologica l  advances i n  vessel h u l l  and engine des ign ,  and 
p a r t i c u l a r l y  i n  the  l i g h t - a t t r a c t i n g  system and the  automated 
j i gg ing  machines. 

Powered boa ts  of 

He repor ted  t h a t  the  s tudy of T. p a c i f i c u s  has  f a r  ou t s t r ipped  
t h a t  of o ther  squid spec ie s  a n 3  has been ins t rumenta l  i n  
extending the  f i s h e r y  i n t o  o f f shore  waters. He c i t e d  as an 
example the  development of t he  o f f shore  f i s h e r y  i n  the  Sea of 
Japan,  where dense schools  appear i n  the  su r face  l a y e r  along t h e  
Po la r  Front  formed by the  warm Tsushima Current and the  cold 
Liman Current  off Korea. The area yielded some 200,000 m t  i n  
1975, but has now f a l l e n  t o  less than 100,000 mt. He f u r t h e r  
repor ted  t h a t  the  l i f e s p a n  of T. p a c i f i c u s  i s  only 1 year ,  
during which t i m e  t he  squid migrates no r th  i n  summer from 
southern  Japan t o  the Kur i l e  I s l a n d s  and Sakhal in  and r e t u r n s  
south  i n  autumn and win te r .  D r .  Suzuki then descr ibed the  t h r e e  
squid subpopulat ions i n  Japanese waters, t he  f i r s t  breeding i n  



win te r  (December t o  March), t he  second breeding i n  s u m m e r  ( J u l y  
t o  August) ,  and the  t h i r d  breeding i n  autumn (October t o  
December), and the  s p e c i f i c  route  taken by each i n  the  
north-south migrat ion.  

Dr. Suzuki then focused on another  spec ie s ,  Ommastrephes 
b a r t r a m i i ,  harvested commercially i n  Japan. H e  s t a t e d  t h a t  t h i s  
spec ie s  is d i s t r i b u t e d  widely i n  the  world 's  temperate and 
t r o p i c a l  zones, t h a t  i t  grows t o  about 40.0 c m ,  and t h a t  i t  is  
u s u a l l y  found i n  more o f f shore  waters than T.  p a c i f i c u s .  H e  
repor ted  t h a t  the  main f i s h i n g  grounds are in the  southern p a r t  
of Hokkaido i n  the  North P a c i f i c ,  I n  t h e  t r a n s i t i o n a l  zone 
between the  warm Kuroshio and cold Oyashio. 
spec ie s  increased from 30,000 m t  i n  1975 t o  between 120,000 and 
150,000 m t  i n  more recent  years .  

The ca t ch  of t h i s  

111. Species  of Squids i n  Hawaiian Waters 

D r .  Richard E .  Young, Department of Oceanography, Un ive r s i ty  of 
Hawaii, presented information about the  spec ies  of squids  found i n  
Hawaiian waters. He repor ted  t h a t  t he re  were about 62 squid  spec ie s  
he re  and t h a t  while most of t hese  were s m a l l  midwater forms, some 
Cranchia approached 2.7 m (9 f t )  i n  l eng th ,  whi le  o the r  deepwater 
forms with ge l a t inous  bodies were as l a r g e  as 1.8-2.4 m (6-8 f t ) .  
H e  a l s o  noted t h a t  the g i a n t  squid,  Arch i t eu th i s  s p . ,  which grows t o  
7.6 m (25 f t )  o r  more, was occas iona l ly  taken,  bu t  t h i s  spec ie s  w a s  
no t  very  good ea t ing .  He descr ibed the  fol lowing e d i b l e  spec ie s  as 
being present  i n  Hawaii: 

(1) S e p i o t e u t h i s  ( l o l i g i n i d )  - A good e a t i n g  squid growing t o  about 
60 cm, but  not common i n  shal low waters. 

( 2 )  Thysanoteuthis  rhombus - A squid t h a t  appears occas iona l ly  and 
is  bel ieved t o  be r e spons ib l e  f o r  the  l a r g e  masses of eggs seen 
f l o a t i n g  on the  ocean sur face .  It is extremely t a s t y  and grows 
t o  about 1 m. 

( 3 )  Onychoteuthis bo rea l i j apon icus  - I n  H a w a i i  only small 
i nd iv idua l s  of t h i s  spec ie s  have been taken occas iona l ly  i n  
d r i f t  g i l l  n e t s .  Some spec ie s  of Onychoteuthis are caught 
commercially i n  o the r  areas of t he  P a c i f i c .  

( 4 )  Ommastrephes b a r t r a m i i  - A squid t h a t  i s  widely d i s t r i b u t e d  
over the  sub t rop ica l  and temperate waters of t h e  P a c i f i c  and is 
caught commercially by t h e  Japanese.  It i s  not  uncommon i n  
Hawaiian waters, where l a r g e  i n d i v i d u a l s  over 30 cm have been 
taken. 

( 5 )  Hyalo teu th is  pe l ag icus  - A small  squid wi th  a d u l t s  ranging from 
4.4 t o  8.1 cm o r  l a r g e r .  It is  gene ra l ly  d i s t r i b u t e d  no r th  of 
t he  Hawaiian I s l a n d s .  
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Symplectoteuthis oualaniensis - A squid which occurs in 
greatest numbers in offshore waters. This is a small to medium 
squid (generally below 30 cm) which inhabits the tropical and 
subtropical areas of the Pacific and whose biomass is 
considered to be extremely large. 

Nototodarus hawaiiensis - A species found in inshore waters 
during summer, particularly off Hilo, where it is fished for 
and used as bait in the ika-shibi fishery. It disappears in 
winter and this has led to speculation that it dies after 
spawning. 

Dr. Young also mentioned that Gonatus and Gonatopsis may be of 
commercial value, but squids of both these genera are not being 
fished by the Japanese due to poor eating quality. 

IV. Role of Squids in Hawaiian Ecosystem 

A. Squids as Food of Seabirds 

Mr. Thomas S. Hida, SWFC Honolulu Laboratory presented the 
results of a study of squids regurgitated by seabirds in the 
NWHI from 1978 to 1981. A total of 4,315 samples from 18 
seabird species from Oahu, French Frigate Shoals, Pearl and 
Hermes Reef, Necker, Nihoa, Laysan, Lisianski, Midway, and Kure 
Islands were processed. Squids were found in samples from all 
18 seabird species. They were not considered important in the 
diet of the blue-gray noddy and the gray-backed terns, but were 
considered the most important prey items for the Laysan and 
black-footed albatrosses, sooty storm petrel, Bonin petrel, 
Christmas shearwater, wedge-tailed shearwater, and sooty tern. 
Importance was determined by a ranking system which considered 
total numbers, percent frequency, and average of percent volumes 
of each prey item in each sample. 

Mr. Hida reported also that most of the identifiable squids were 
of the Family Ommastrephidae, of which the bulk were 
Symplectoteuthis. Symplectoteuthis oualaniensis was the most 
abundant species, followed by S. luminosa and a few Hyaloteuthis 
pelagicus. 
amounts and lower frequencies were of the Families Cranchiidae, 
Lepidoteuthidae, Mastigoteuthidae, Onychoteuthidae, 
Histioteuthidae, and Octopoteuthidae. In addition, he stated 
that large numbers of beaks were found most frequently in the 
Laysan and black-footed albatrosses; the highest number, 
representing 171 squids, was from a Laysan albatross. 

Other squids present in the samples in lesser 

Most of the measurable squids had mean mantle lengths ranging 
between 50 and 100 mm and the largest squid measured was a 
208-mm specimen from a red-footed booby. Even larger squids, 
with mantle lengths estimated in excess of 300 mm, on the basis 
of beak size, were eaten by albatrosses. 
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During the d i scuss ion  t h a t  followed, i t  was  noted t h a t  
Nototodarus w a s  not  l i s t e d  among the  squids  consumed by 
s e a b i r d s ,  and a sugges t ion  was made t o  extend the  sampling t o  
the  a rea  off Hilo.  However, t he  b i rd  populat ion t h e r e  w a s  
considered small and d i f f i c u l t  t o  sample, s i n c e  nes t ing  occurred 
predominantly a long the  f a c e  of c l i f f s  and sharp  drop-offs.  To 
a ques t ion  concerning marine mammals as poss ib l e  p reda to r s  of 
squ ids ,  Mr. W i l l i a m  G.  Gi lmar t in ,  SWFC Honolulu Laboratory,  
s t a t e d  t h a t  monk seals were not  feeding on squids  i n  t h e  NWHI 
area and suggested the  porpoise  as a poss ib l e  predator .  

B. Squids as B a i t  i n  Ika-Shibi F ishery  

M r .  Walter N .  Ikehara ,  SWFC Honolulu Laboratory,  d i scussed  t h e  
squ ids  as b a i t  i n  t he  ika-sh ib i  f i s h e r y  off Hilo.  He pointed 
out  t h a t  the  ika-sh ib i  f i s h e r y  landed 816 m t  (1.8 m i l l i o n  l b )  of 
ye l lowf in  tuna,  44 m t  (96,000 l b )  of a lbacore  and 29 m t  (64,000 
l b )  of bigeye tuna i n  1980, valued a t  $ 2 . 8  m i l l i o n ,  and t h a t  t he  
amount of squid used as b a i t  was 2.6 m t  (5,632 l b )  , valued a t  
$4,300. H e  reported t h a t  a l though squid w a s  repor ted  t o  l a s t  
longer  as b a i t  than opelu,  most f ishermen p re fe r r ed  the  l a t t e r .  
However, squid w a s  used as b a i t  whenever i t  w a s  caught.  F ish ing  
f o r  squid was done a t  a maximum depth of 55 m (30 fathoms) w i t h  
t h e  a i d  of a 25-W incandescent  lamp placed underwater near  t he  
su r face .  Symplectoteuthis  oua lan iens i s  w a s  t he  most p reva len t  
spec ie s  observed i n  November, wi th  the  l a r g e s t  being about 28- 
t o  30-cm mantle length .  The t y p i c a l  squid ca t ch ,  however, 
cons i s t ed  of smaller s i z e s .  H e  a l s o  repor ted  t h a t  a few 
Thysanoteuthis  were a l s o  caught occas iona l ly  during h i s  
observat ion.  M r .  Ikehara reported t h a t  t he  squid f i s h e r y  off  
Kauai was  seasonal ,  as i n  Hi lo ,  and t h a t  the  ca tches  were 
centered  off Po r t  Allen during the  summer and f a l l  months. 

V. Resul t s  of Cooperative Squid Research 

M r .  Matsumoto presented the  r e s u l t s  of t he  two Honolulu Laboratory- 
Hokkaido Un ive r s i ty  coopera t ive  squid c r u i s e s  made in Hawaiian 
waters i n  January-February 1981 and 1982. F ish ing  on both c r u i s e s  
was done wi th  automatic squid j i gg ing  machines, supplemented by 
hand l ines ,  rod and reels,  d r i f t  g i l l  n e t ,  and midwater t r a w l .  For 
t h e  most p a r t ,  3 j i gg ing  machines, each cons i s t ing  of 2 l i n e s  wi th  
30 j i g s  spaced 1 m a p a r t  on t he  f i r s t  30 m of l i n e ,  w e r e  f i shed  on 
t h e  f i r s t  c r u i s e  and 4 machines were f i shed  on t h e  second. The 
machines were set t o  f i s h  a t  maximum depths of 40 t o  80 m. The g i l l  
n e t  cons is ted  of 64 shackles  of monofilament n e t ,  wi th  mesh s i z e s  
ranging from 25 t o  233 mm. Uni t s  of 3 shack le s  of each mesh s i z e  
were arranged randomly by mesh s i z e  wi th  both ends of t h e  s t r i n g  
c o n s i s t i n g  of 5 shackles  of 1211nm mesh n e t s .  The midwater trawl 
had a mouth opening of 15  x 1 5  m and a cod end made of 2- square 
mesh l i n e r .  
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M r .  Matsumoto repor ted  t h a t  on the  f i r s t  c r u i s e  (1981),  661 squ ids  
were caught a t  15  s t a t i o n s  by j i gg ing  and f i s h i n g  wi th  handl ines  and 
rod and reels around the  main Hawaiian I s l a n d s  between Lanai  and 
Kauai. The bes t  ca tches  (100-200 squ ids  per  s t a t i o n )  were obtained 
i n  calm seas south of Oahu and Lanai ,  where the  bottom w a s  900 m o r  
g r e a t e r .  S t a t i o n s  f i shed  i n  rough seas r e s u l t e d  i n  less than 2 0  
squ ids  per  n igh t .  Only 11 squ ids  were caught i n  the  NWHI where 
4 s t a t i o n s  were f i shed  f o r  1 t o  2 hours  only.  M r .  Matsumoto noted 
t h a t  S. oua lan iens i s  comprised the  bulk of t h e  ca t ch  f o r  t he  e n t i r e  
c r u i s e  (659 s q u i d s ) ,  wi th  the  remaining ca t ch  c o n s i s t i n g  of 12 
0. bar t r ami i  and 1 N. hawai iens is .  Mantle l eng ths  of squids  caught 
by j i gg ing  ranged bgtween 10.0 and 26.0 c m  and a l l  squids  over 2 8  c m  
w e r e  taken on rod and reel. H e  f u r t h e r  repor ted  t h a t  8 g i l l  n e t  
s t a t i o n s  yielded 9 S .  oua lan iens i s  (13.5-25.5 c m ) ,  5 0. b a r t r a m i i  
(22.3-35.5 cm), and-3 Onychoteuthis bo rea l i j apon icus  r8.5-10.6 cm). 
Two midwater trawl hau l s  wi th  the  ne t  towed a t  100 and 600 m i n  the  
a f te rnoon off Penguin Bank f a i l e d  t o  ca t ch  any squid.  

On the second c r u i s e  (1982) 1 4  automatic  j i gg ing  s t a t i o n s  produced 
135 squ ids ,  a l l  S. oua lan iens i s ,  of which 8 were caught by rod and 
reel. 
less than 600 m. S i x  l a r g e  squids  es t imated a t  75 t o  100 c m  and 
i d e n t i f i e d  as Thysanoteuthis  were observed a t  t h e  su r face  off 
Kaneohe at  one of t he  shal low s t a t i o n s .  The poor ca tches  on t h i s  
c r u i s e  were probably due t o  continuous rough seas and winds of 18-15 
knots  throughout most: of t he  sampling per iod.  

No  squid was taken a t  2 s t a t i o n s ,  both s t a t i o n s  i n  depths  of 

M r .  Matsumoto noted t h a t  the  g i l l  ne t  ca tches  were about t he  same as 
t h a t  obtained on the  f i r s t  c r u i s e .  The ca t ch  included n ine  S .  
oua lan iens i s ,  t h r e e  0. b a r t r a m i i ,  and fou r  Onychoteuthis spp: Four 
hau l s  wi th  the  midwarer t r a w l ,  wi th  the  ne tyowed w e l l  above and i n  
t h e  deep s c a t t e r i n g  l a y e r ,  produced 53 small squids ,  a l l  less than 
50 mm, r ep resen t ing  the  genera Abra l ia ,  Abra l iops is ,  Cranchia,  
E ledonel la ,  He te ro teu th i s ,  H i s t i o t e u t h i s ,  Hyalo teu th is ,  Leachia ,  
Liocranchia ,  Megalocranchia, Onychoteuthis,  Py ro teu th i s ,  and 
Sandalops.  

M r .  Matsumoto ended his presen ta t ion  by saying t h a t  on the  b a s i s  of 
s i z e  a lone ,  both S.  oua lan iens i s  and 0. b a r t r a m i i  could be l i k e l y  
candida tes  f o r  commercial development-and t h a t  the  small ca tches  
obtained on the  two c r u i s e s  were l i k e l y  due t o  poor f i s h i n g  
cond i t ions  and unfavorable  seasonal  t iming. He noted t h a t  the  near 
absence of N. hawai iens is ,  one of t he  spec ie s  taken i n  the  ika-sh ib i  
f i s h e r y  during summer and a l i k e l y  candida te  f o r  commercial 
development, may w e l l  have been due t o  unfavorable  t iming a l s o .  

V I .  B io logica l  R e s u l t s  of F i r s t  Cooperative Cruise  

A. Analysis  of Squids Caught 

D r .  Suzuki presented the  r e s u l t s  of some of t h e  ana lyses  made of 
t h e  squid da t a  co l l ec t ed  on the  f i r s t  c r u i s e .  Of 400 squ ids  
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(E. oua lan iens i s )  analyzed, about 25% (99)  were males and 75% 
(298) were females.  Of the  males, 9% ( 9 )  were immature, 8% (8 )  
were maturing, and 82% (81) were mature. Of t he  females ,  96% 
(286) were immature and 4% ( 1 2 )  were mature. A f u r t h e r  
breakdown of the  females ind ica t ed  t h a t  of t he  immature group, 
9% (26)  showed s igns  of having undergone c o i t i o n ,  90% (257) had 
n o t ,  and 1% ( 3 )  w a s  undetermined; and of t h e  mature group 50% 
( 6 )  showed p o s i t i v e  s igns  of c o i t i o n ,  42% (5)  were nega t ive ,  and 
8% (1) were undetermined. Males with evidence of c o i t i o n  ranged 
i n  s i z e s  from 10.0 t o  17.8 c m ,  wi th  a mean of 13.9 cm; whereas 
the  lengths  of females ranged from 11.0 t o  25.0 c m ,  w i th  a mean 
of 15.5 cm. D r .  Suzuki noted t h a t  males of S. o u a l a n i e n s i s  i n  
H a w a i i  matured a t  smaller sizes than females: no t  un l ike  - T. 
p a c i f i c u s  taken i n  Japanese waters. 

D r .  Suzuki a l s o  repor ted  t h a t  t h e r e  were s i g n i f i c a n t  p o s i t i v e  
c o r r e l a t i o n s  ( P  = 0.05) between l i v e r  weight and mantle l eng th ,  
l i v e r  weight and body weight,  and l i v e r  weight and gonad weight 
i n  both males and females grouped i n  c o i t i o n  B ca tegory .  

B. Gonad S tud ie s  

D r .  Young presented pre l iminary  r e s u l t s  of a s tudy conducted 
aboard the  Hokusei - Maru on the  f i r s t  c r u i s e  i n  c o l l a b o r a t i o n  
wi th  D r .  Raymond Hixon, Universty of Texas-Galveston. D r .  Young 
repor ted  t h a t  the s tudy w a s  done t o  determine whether - S.  
oua lan iens i s  spawn more than once during the  season. From t h e i r  
examination of gonads and oviducts  they noted (1) t h a t  the  f u l l y  
matured squids  ranged widely i n  s i z e s ;  some were mature a t  20 
c m ,  whi le  o t h e r s  were mature f o r  t he  f i r s t  t i m e  a t  30 c m ,  (2 )  
t h a t  un l ike  squids  i n  temperate waters, where spawned-out 
i n d i v i d u a l s  have no eggs remaining i n  the  ovary,  squids  t h a t  
spawn i n  Hawaiian waters had eggs remaining i n  the  ovary,  some 
wi th  the  ova r i e s  f u l l y  packed, ( 3 )  t h a t  the oviduct  was a 
r e p o s i t o r y  f o r  eggs f r eed  from the  ovary,  ( 4 )  t h a t  t h i s  spec ie s  
of squid spawns as the  oviduct  f i l l s  up, (5 )  t h a t  t h e r e  w a s  no 
evidence t h a t  the  ova r i e s  decreased i n  s i z e  as eggs were 
spawned, and (6 )  t h a t ,  as expected, t h e r e  w a s  no s i g n i f i c a n t  
c o r r e l a t i o n  between egg volumes i n  the  oviduct  and mantle 
l eng th  . 
D r .  Young f e l t  t h a t  some squids  they had examined were not 
mature f o r  the  f i r s t  t i m e ,  i .e . ,  t h a t  they may have spawned 
before .  

On the  basis of t hese  f ind ings ,  D r .  Young bel ieved t h a t  t h i s  
spec ie s  spawns cont inuously throughout t h e  season i n  Hawaiian 
waters but t h a t  f u r t h e r  work w a s  needed t o  determine t h i s  more 
conclus ive ly .  He repor ted  t h a t  D r .  Hixon is  now i n  the  process  
of examining the  s i z e  f requencies  of eggs i n  the  ovary f o r  
a d d i t i o n a l  evidence of m u l t i p l e  spawning. 
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V I I .  Future  Squid Research i n  Hawaiian Waters 

M r .  Shomura led  the d i scuss ion  on the  f u t u r e  of squid research  i n  
Hawaiian waters .  The d i scuss ion  dwelled on the  fol lowing po in t s :  

(1) S t a t e  of knowledge of squ ids  i n  Hawaiian waters.--It w a s  f e l t  
t h a t  the i d e n t i f i c a t i o n  of squids  w a s  f a i r l y  w e l l  i n  hand f o r  
Hawaiian waters, but  t h a t  t h e r e  w a s  p r a c t i c a l l y  no information 
on spawning, spawning grounds, growth, and o the r  a spec t s  of 
squid  l i f e  h i s t o r y  and biology. Much of t h i s  w a s  due t o  t h e  
l a c k  of e f f o r t  and the  d i f f i c u l t y  of ob ta in ing  squids  i n  the  
younger s t ages  up t o  the  s i z e s  taken by j i gg ing .  It w a s  
pointed out t h a t  ex tens ion  of sampling i n  the  NWHI w i l l  
in t roduce  ye t  another  spec ie s  of Symplectoteuthis ,  of which 
equa l ly  l i t t l e  is known. 

( 2 )  Sampling f o r  squids.--To overcome the  d i f f i c u l t y  of ob ta in ing  
squ ids  f o r  s tudy,  it w a s  suggested t h a t  sampling be done off 
H i lo ,  s i n c e  low cos t  support  could be a v a i l a b l e  from t h e  
ika-sh ib i  f i s h i n g  boats  and because of t h e  occurrence of both 
- S. oua lan iens i s  and - N. hawai iens is  t h e r e .  

It was  f u r t h e r  suggested t h a t  the  Townsend Cromwell be used f o r  
squid sampling, p a r t i c u l a r l y  during the  summer, t o  complement 
t h e  win ter  cruises made by t h e  Hokusei Maru. It w a s  f e l t  t h a t  
t he  use of t he  Cromwell would l e s s e n  the  ob jec t ion  by ika - sh ib i  
f ishermen t o  squid research  i n  l o c a l  waters .  The sampling gear  
recommended f o r  the  Cromwell included a t  least  one o r  two 
automatic j i gg ing  machines, rod and reel o r  handl ine,  g i l l  n e t ,  
and midwater t r a w l .  

I_ 

-- 

( 3 )  Catches by the  Hokusei Maru.--The s m a l l  ca tches  obtained on t h e  
two Hokusei Maru c r u i s e s  w e r e  quest ioned.  D r .  Suzuki responded 
by saying t h a t  the  methods of sampling used were i d e n t i c a l  t o  
gear  used commercially i n  the  Japanese squid f i s h e r i e s .  He 
f e l t  t h a t  the  c l a r i t y  of t he  water here  w a s  l a r g e l y  r e spons ib l e  
f o r  the  poor ca t ch ,  s i n c e  a t  many j igg ing  s t a t i o n s  squids  were 
seen to  pursue a j i g  t o  the  su r face ,  s t o p  a few inches away, 
and d e p a r t ,  without a t tempting t o  take  the  j i g .  To improve the  
c a t c h ,  chumming wi th  b a i t  during j i gg ing  w a s  suggested.  

(4) Future  c r u i s e  by the  Hokusei - Maru.--The out look f o r  next  y e a r ' s  
Hokusei - Maru c r u i s e  w a s  discussed.  D r .  Suzuki commented t h a t  
they  had committed the  sh ip  f o r  t h i s  venture  f o r  3 y e a r s  and 
w i l l  honor t h e i r  commitment. He suggested f i s h i n g  off Kona o r  
Hi lo  r a t h e r  than t o  repea t  f i s h i n g  i n  the  same areas f i shed  on 
the  past two c r u i s e s .  A sugges t ion  w a s  made t o  f i s h  off  
Pepeekeo and Kumakahi P o i n t ,  H a w a i i ;  however, t h i s  w a s  no t  
considered f e a s i b l e  with the  Hokusei Maru - because of t h e  s t rong  
ob jec t ions  c e r t a i n  t o  be voiced by the  Hi lo  fishermen, as they 
had done p r i o r  to  the  f i r s t  c r u i s e .  M r .  Shomura f e l t  t h a t  
any work i n  the v i c i n i t y  of l o c a l  squid f i s h i n g  areas would 
b e s t  be done wi th  our own vesse l .  



10 

(5)  A l t e rna te  -- sampling s t ra tegy . - -Al te rna te  s t r a t e g y  t o  b e s t  sample 
squ ids  i n  l o c a l  waters w a s  discussed.  It w a s  noted t h a t  squids  
are known t o  be f a i r l y  l o c a l i z e d  i n  c e r t a i n  areas, such a s  off 
Pepeekeo. Suggestions were made t h a t  the  area be examined f o r  
any s igns  of unusual oceanographic f e a t u r e s  o r  t o  look f o r  
o t h e r  a reas  with l o c a l  upwelling and t o  concen t r a t e  sampling i n  
such areas. 

V I I I .  Summary 

M r .  Shomura summarized the  proceedings of t he  workshop. H e  touched 
upon the  t o p i c s  d iscussed ,  t he  genera l  l ack  of information about 
growth, m o r t a l i t y ?  s tock  assessment? and o the r  a spec t s  p e r t a i n i n g  t o  
squ ids  i n  l o c a l  waters, and on the  need f o r  some pre l iminary  work i n  
areas off the i s l and  of H a w a i i .  He mentioned t h a t  some work on 
squ ids  w a s  i n  the Labora tory ' s  plans i n  the near  f u t u r e ,  t h a t  he 
hoped t o  ge t  the Cromwell t o  do some squid f i s h i n g  next  win ter  p r i o r  
t o  the s h i p ' s  depar ture  f o r  t he  w e s t  c o a s t ,  and t h a t  he hoped the  
Hokusei Maru r e t u r n s  again f o r  another  c r u i s e .  - 

Submitted by: 

Co-Chairman Co-Chairman 
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APPENDIX 1 

AGENDA 

0900 - Opening remarks ( R .  Shomura) 

0910 - S t a t u s  of squid f i s h e r i e s  i n  the  P a c i f i c  bas in  ( W .  Matsumoto and T.  
Suzuki) 

1020 - Species  of squids  i n  Hawaiian waters  ( R .  Young) 

1030 - Importance of squids  i n  the  Hawaiian ecosystem (T.  Hida and W .  
Ikehara)  

1100 - Resu l t s  of two coopera t ive  squid research  c r u i s e s  ( W .  Matsumoto) 

1200 - Lunch 

1330 - Bio log ica l  r e s u l t s  of f i r s t  coopera t ive  squid research  c r u i s e  ( T .  
Suzuki and R.  Young) 

1500 - Open d i scuss ion  on f u t u r e  of squid research  i n  Hawaiian waters ( R .  
Shomura) 

1545 - Summary and c los ing  remarks ( R .  Shomura) 

-_ I- 
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